Predicting human intestinal permeability using single-pass intestinal perfusion in rat.
The aim of the study was the prediction of human intestinal permeability and fraction absorbed of oral dose using single-pass intestinal perfusion technique (SPIP) in rats. Permeability coefficients in anaesthetized rats were determined for 14 compounds. Drug solution in phosphate buffered saline (PBS) was perfused through a ingle-pass intestinal perfusion (SPIP) with flow rate of 0.21 ml/min and samples were taken from outlet tubing at different time points up to 90 min. Phenol red was used as a non-absorbable marker to correct water flux through the segment. Drug concentrations in samples were determined using HPLC and permeability coefficients (Peff) were calculated. The examined compounds demonstrated approximately 12.5 fold difference in magnitude for rat permeability coefficients among themselves. These values were compared with published data for human intestinal permeability, and a strong correlation was found between Peff (rat) and Peff (human); (Peff (human) = 11.04 Peff (rat) - 0.0003; R2= 0.93, P<0.0001). Subsequently the fraction dose absorbed in human (Fa) was estimated and predicted after oral dosing considering Fa(human)=1-e - 38450Peff(rat) (R2= 0.91, P<0.0001). Considering the high correlation of rat Peff values with those of human we conclude that the SPIP could be utilized with precision to predict the human intestinal permeability. It may also be used as a reliable technique to predict the fraction of dose absorbed following oral administration of drug in solution or regular release dosage form in human.